Objective: the incidence of cognitive impairment is increasing; however, little is known about the prevalence and risk factors for cognitive impairment of elderly people in China. This report focuses on investigating the relationship between cigarette smoking, alcohol drinking and cognitive impairment in elderly people. Methods: 3012 participants aged 60 years old and over were enrolled from six communities of Chongqing. Cognitive function was measured by the Mini-Mental State Examination and Activities of Daily Living. The x 2 test and logistic regression was used to find the relationship between cigarette smoking, alcohol drinking and cognitive impairment. Result: the rate of abnormal cognitive function in elderly people was 11.95%. Smoking was closely related to cognitive impairment (x 2 =6.59, P=0.027). Alcohol drinking was also associated with cognitive impairment (x 2 =6.31, P=0.025). In all smokers, current smoking was associated with a significantly increased risk of cognitive impairment (RR 2.33; 95% CI=1.37-5.82). In all people who drink every day, there was a significantly increased risk of cognitive impairment (RR 3.47;. Conclusion: smoking and drinking are risk factors for cognitive impairment among elderly people. Cessation of smoking and reduction of drinking could be considered as part of a strategy to reduce the incidence of cognitive impairment.
Introduction
The incidence of cognitive impairment in elderly people rises with increasing age and the study of cognitive impairment is being paid great attention. Kantarci et al. [1] investigated 3623 people after the age of 64 and found the incidence of cognitive impairment was 1.31-11.36%. Studies of dementia among elderly people were taken in Beijing City, Shanghai City and Guangzhou City in China [2, 3] . The prevalence rate of Alzheimer's disease after the age of 65 was 1.57% in Shanghai City, and 5.3% in Beijing City. Although the incidence of dementia was mostly reported, the incidence rate of cognitive impairment has been less reported in China.
Cognitive impairment means various disorders of mind or intellectual activity, such as sensation, perception, memory, language, etc. Cognitive impairment is a sign of brain dysfunction and is also one manifestation of normal brain ageing [4] . Cognitive impairment is an important symptom of early dementia [5] . There may be a gradually accumulating progress from cognitive impairment to dementia. It is important for prevention and early intervention therapy of decline of cognitive function to study relative risk factors for cognitive impairment.
Addiction to alcohol and cigarettes and the diseases caused by them are a serious problem in public health. Cigarette smoking and alcohol drinking are closely related to cardiocerebral vascular disease, digestive tract disease, hypertension, diabetes mellitus, etc [6] [7] [8] . At the 11th Tobacco and Health Conference, it was estimated that 750,000 people died of diseases caused by smoking every year, and almost 2055 people died of smoking every day all over the world. Fakhfakh et al. [9] reported that smoking contributed to 22% of male and 4% of female deaths in Tunisia in 1997. Camacho et al. [10] investigated the relationship between the level of alcohol consumption and 15-year mortality, in a representative population sample of 6928 residents of Alameda County, California; among men only, very heavy drinkers were at significantly greater risk of death from all causes than light drinkers. Brenner et al. [11] found a strong U-shaped association between alcohol consumption and all-cause mortality.
Investigators have made great efforts to study the risk factors for cognitive impairment [12, 13] , and the effects of cigarette smoking and alcohol drinking on cognitive impairment among elderly people have been paid intimate attention [14, 15] . Breteler et al. [16] suggested smoking was a risk factor for cognitive impairment, while Kelton et al.
[17] thought smoking could improve cognitive ability in Alzheimer's disease. Orgogozo et al. [18] suggested that drinking in elderly people above 65 years might impair cognitive function. Cervilla et al. [19] considered that moderate drinking of red wine could prevent cognitive impairment.
China is a country with a large production and consumption of cigarettes and alcohol, but investigation of the relationship between smoking, drinking and cognitive impairment among elderly people has not been reported in China. Chongqing City is the largest city of the southwest region and a city with the most population in China. Sampling of elderly people of Chongqing City can thus reflect the basic condition in China. The aim of this investigation is to reveal the relationship between cigarette smoking, alcohol drinking and cognitive impairment by sampling elderly people in Chongqing City.
Methods

Sample
The samples were enrolled from Gaoxing, Yubei and Yuzhong districts of Chongqing City in China. Chongqing City has in all 35,000,000 people, including 10,000,000 city dwellers. We randomly selected six neighbourhoods from the three districts mentioned. Most of their population are long-term residents comprising workers, managers, intellectuals, businessmen, and so on. In our sample, a total of 3286 participants aged 60 years and over were enrolled in the prevalence study. The following 174 persons were excluded: (i) subjects in whom the test of cognitive impairment was affected by extremely poor visual or auditory function, mental disease, cerebral trauma and intoxication (n=67); (ii) people who were out (n=180); and (iii) subjects who could not be diagnosed because they refused to complete the test (n=27). Thus, 3012 participants were eligible for the prevalence study. There were 360 persons (11.95%) under the boundary score of the Mini-Mental State Examination (MMSE) and under the boundary score of Activities of Daily Living (ADL). These subjects were diagnosed as having cognitive impairment; their average age was 65.81"5.97 years.
Examination programme
From 10 January, 2001 to 10 March, 2001, all cohort members aged 60 years and over in the communities were screened. The screening procedure included the MMSE and ADL and a general condition inventory. MMSE is extensively used to measure cognitive function [20] . The boundary score of MMSE was defined as -17 (illiteracy), -20 (primary school), -24 (middle school and higher). ADL is widely used to measure the living ability of patients with dementia, stroke, etc [21] . An ADL score )60 indicated the subjects had self-care ability or some difficulty. The general condition inventory is composed of age, sex, education level, occupation, cigarette smoking, alcohol drinking and medical history (medical history: extremely poor visual or auditory function, mental disease, cerebral trauma and intoxication) others are detailed in Table 1 . The tests were administered by 20 trained interviewers who were predominantly experienced neurologists. The diagnostic process consisted of detailed neuropsychological testing, informant interview, and a clinical examination. To ensure reliability of the screening, correlations with participation of all interviewers were conducted. The K statistic reflecting interviewer reliability was estimated to be 0.91.
Data analysis
We first explored the univariate associations of cognitive impairment with all exposures and potential confounders using the x 2 test. The Relative Risk (RR) value is the ratio of incidence in the exposed population to that in the non-exposed population [22] . RR and 95% Confidence Interval (CI) values were then calculated using the traditional method of x 2 test with SPSS 10.0 software package. We decided a priori to control for potential confounders using logistic regression.
Results
Of the 3012 participants, the smoking rate was 34.4%, 1976 (65.6%) had never smoked, 276 (9.2%) were past smokers, and 760 (25.2%) current smokers. Of the alcohol users, 1293 (43%) were occasional alcohol users, 332 (11%) drank every month, 433 (14%) drank every week, 954 (32%) drank every day (Table 1) . Table 2 provides univariate associations of smoking and drinking with cognitive impairment. There was a significant trend for an association of cigarette smoking and alcohol drinking with cognitive impairment. Thus, current smokers were more likely to be cognitively impaired (11.8%) than past smokers (4.5%) and those who had never smoked (5.3%). Smoking was associated with cognitive impairment (x 2 =6.59, P=0.027). Those who drank every day had a higher risk for cognitive impairment (17.5%) than those who drank every week (6.4%) and every month (3.4%). Alcohol drinking was also associated with cognitive impairment (x 2 =6.31, P=0.025). In addition, we found that education level, age, sex and occupation were also risk factors for cognitive impairment.
The multivariate associations of smoking, and drinking with cognitive impairment are provided in Table 3 . After excluding the risk factors of age, sex, occupation, education level and alcohol drinking, there was still a significant association with current smoking (RR=2.33, 95% CI=1.37-5.82), and past smoking (RR=0.73, 95% CI=2.22-2.81), than in those who had never smoked. Alcohol drinking was associated with a significantly increased risk of cognitive impairment. These results did not change when we excluded cigarette smoking and other risk factors. Compared with occasional drinkers, those who drank every day had a significantly higher risk of cognitive impairment (RR=3.47, 95% CI=1.79-6.71). There was a significant risk in those who drank every week (RR=1.71, 95% CI=1.15-2.54) but not among [24] investigation suggested that both past and current smoking were associated with cognitive impairment and that it was more evident in men. Kelton et al. [17] found that smoking could improve cognitive ability in Parkinson's disease and Alzheimer's disease by reaction with a nicotine receptor. Our investigation showed that different smoking status resulted in distinct cognitive impairment (x 2 =6.59, P=0.027). The prevalence rate of cognitive impairment was 5.3% in those who had never smoked, 4.5% in past smokers, and 11.8% in current smokers. After adjusting for age, sex, education level and drinking, current smokers were at a significantly higher risk of cognitive impairment than those who had never smoked (RR=2.33, 95% CI=5.82-3.97). We did not find a significant relationship between past smoking and cognitive impairment (RR=0.73, 95% CI=0.55-0.96). It is important to investigate the association of alcohol drinking with cognitive impairment [25] . Cervilla et al. [19] reported that moderate drinking of red wine could prevent cognitive impairment; however, massive drinking or abstaining do not have this effect, as shown by multiple regression analysis. He also pointed out that drinkers aged above 65 years of age had a higher risk of cognitive impairment than abstainers. In a prospective investigation, Orgogozo et al. [18] suggested that drinking in people above 65 years of age might cause cognitive impairment, but he thought that advising all elderly people to drink wine regularly for the prevention of dementia would be, however, premature at this stage. There has been no report about the relationship of drinking and cognitive impairment in China yet. Our data suggest that drinking was closely associated with cognitive impairment (x 2 =6.31, P=0.025). The prevalence rate of cognitive impairment was 3.4% in abstainers, 6.4% in those who drank every week, 17.5% in those who drank every day. Most important is the ordered relationship between increased exposure to alcohol drinking and the likelihood of cognitive impairment, increasing from that in the occasional drinker (RR=1.00 as reference group), to those who drank every month (RR=0.31), to those who drank every week (RR=0.71), and to those who drank every day (RR=1.34). Our report agrees with the conclusion of Orgogozo's investigation, but did not investigate the suggestion reported by Cervilla et al. [19] that moderate drinking of red wine might prevent cognitive impairment. The difference in cognitive impairment caused by alcohol drinking may have a relationship with wine type. Chinese people prefer white wine with a higher alcohol content and Americans are inclined to drink red wine.
Many have reported the synergistic action of tobacco and wine. Tyas et al. [26] in Canada suggested tobacco and alcohol use might not only individually affect cognitive impairment, but also might modify each other's effects. Whether smoking could or could not reduce the risk of cognitive impairment in alcohol users, its mechanism was not yet definite. Leibovici et al. [14] pointed out that moderate wine consumption might decrease the risk of cognitive impairment in elderly people with unstable cognitive ability. After adjusting for alcohol drinking, smoking increased the risk of decline in language ability. Synergistic actions of tobacco and wine have not been compared in our sample, and we should do the study in the future.
Apart from smoking and drinking, there were other risk factors for cognitive impairment, such as age, sex, occupation and education. Meng et al. [27] found that cognitive function of elderly people declined more evidently with ageing, from 3.2% (60-70 years) to 21.3% ()80 years) in Beijing Community. After adjusting for education, our report suggested a significant association of age with cognitive impairment (RR=3.11, 95% CI=1.80-5.36). Peng et al. [28] studied cognitive function in 4510 community residents aged 65 year and over; there was a positive correlation between education and MMSE score. In our analyses the risk of cognitive impairment decreased evidently as education level increased; education was a significant factor affecting cognitive impairment (RR=3.64, 95% CI=1. 29-10.23 ).
The contribution of sex is controversial with regard to the risk of cognitive impairment. Woo et al. [29] proved that women had a higher RR for cognitive impairment, as shown by multivariate analysis in residents aged 70 years and over. We found by univariate analysis that the incidence of cognitive impairment was 10.7% in men, and 13.2% in women, and that there was a significant association of sex and cognitive impairment (RR=1.78, 95% CI=1.12-2.21). There has been less reported about the relationship between occupation and cognitive impairment. In our analyses, the incidence of cognitive impairment was higher in people who engaged in manual labour than in mental labour.
Although age, sex, occupation and education were important risk factors for cognitive impairment in elderly people, cigarette smoking and alcohol drinking played an important role in cognitive impairment. Age and sex are risk factors for cognitive impairment which cannot be altered, but cigarette smoking and alcohol drinking can be controlled in the population, so cessation of smoking and reduction of alcohol consumption could be considered as part of a strategy to reduce the incidence of cognitive impairment.
Key points
. Cognitive impairment was diagnosed in 11.95% of 3012 subjects. . Of the 3012 participants, 34.4% were current smokers, while 32% drank alcohol every day. . Smoking was closely related to cognitive impairment.
Alcohol drinking was also associated with cognitive impairment. . Current smoking and drinking alcohol every day were associated with a significantly increased risk of cognitive impairment.
